Little is known about contraceptive care for the growing population of women veterans who receive care in the Veterans Administration (VA) healthcare system. OBJECTIVE: To determine rates of contraceptive use, unmet need for prescription contraception, and unintended pregnancy among reproductive-aged women veterans. DESIGN AND PARTICIPANTS: We conducted a crosssectional, telephone-based survey with a national sample of 2302 women veterans aged 18-44 years who had received primary care in the VA within the prior 12 months. MAIN MEASURES: Descriptive statistics were used to estimate rates of contraceptive use and unintended pregnancy in the total sample. We also estimated the unmet need for prescription contraception in the subset of women at risk for unintended pregnancy. For comparison, we calculated age-adjusted US population estimates using data from the 2011-2013 National Survey of Family Growth (NSFG). KEY RESULTS: Overall, 62% of women veterans reported current use of contraception, compared to 68% of women in the age-adjusted US population. Among the subset of women at risk for unintended pregnancy, 27% of women veterans were not using prescription contraception, compared to 30% in the US population. Among women veterans, the annual unintended pregnancy rate was 26 per 1000 women; 37% of pregnancies were unintended. In the ageadjusted US population, the annual rate of unintended pregnancy was 34 per 1000 women; 35% of pregnancies were unintended. CONCLUSIONS: While rates of contraceptive use, unmet contraceptive need, and unintended pregnancy among women veterans served by the VA are similar to those in the US population, these rates are suboptimal in both populations, with over a quarter of women who are at risk for unintended pregnancy not using prescription contraception, and unintended pregnancies accounting for over a third of all pregnancies. Efforts to improve contraceptive service delivery and to reduce unintended pregnancy are needed for both veteran and civilian populations.
BACKGROUND:
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INTRODUCTION
Little is known about contraceptive care or outcomes among the growing population of women veterans who receive health care in the Veterans Affairs (VA) healthcare system. Counseling and provision of contraceptive services are integral components of primary care for women, as contraception is the most effective means of preventing unwanted pregnancy. 1 Unintended pregnancy remains a major public health concern in the US, accounting for nearly half of all pregnancies each year. 2 Moreover, it has been linked to a range of adverse health behaviors and outcomes, including maternal tobacco and alcohol use during pregnancy, maternal depression and intimate partner violence, and low birth weight, preterm birth, and infant mortality. 1, 3, 4 To date, there are no published data about the rate of unintended pregnancy in the female veteran population who use the VA. However, there is reason to suspect that it may be higher than the general US rate, because women who receive VA care are disproportionately from lower income strata, from racial/ethnic minority groups, and have a high prevalence of medical and mental illness [5] [6] [7] [8] -characteristics that are associated with less effective contraceptive use and subsequent risk for unintended pregnancy. [9] [10] [11] [12] [13] [14] Although women remain a minority population in the VA (6.5% of all VA patients in 2012), they are among the fastestgrowing segments of VA patients, with numbers having nearly doubled over the past decade. 15 To better meet the needs of this growing population in a health care system that has historically served men, VA policy requires that all women patients receive comprehensive primary care (i.e., both gender-neutral and gender-specific care) from a provider proficient in women's health care (i.e., designated women's health care provider). 15 Thus, VA women's health care providers are expected to be facile in contraceptive management. Hormonal contraceptive methods can be ordered through the VA pharmacy for pick-up or mail delivery, and referral can be made as needed to a gynecologist (either on site, another VA site, or via contract care at a non-VA site) for contraceptive procedures [i.e., sterilization and insertion of intrauterine devices (IUDs) or subdermal implants]. All prescriptions, including contraceptive prescriptions, have a fixed co-pay of $9, and no copays for veterans within 5 years of discharge from service in Afghanistan or Iraq or for those disabled by an injury or illness that was incurred during active military service (i.e., service connection); contraceptive devices are provided at no cost. 16, 17 Thus, women VA users have access to the full range of contraceptive methods (although provision for some methods may not necessarily be on site 18, 19 ). Nonetheless, it remains unclear to what degree their contraceptive needs are being met, as there are no studies that comprehensively assess use of contraception or unintended pregnancy in the VA population. Thus, we conducted the Examining Contraceptive Use and Unmet Need (ECUUN) study to determine rates of contraceptive use, unmet need for prescription contraception, and unintended pregnancy in a national sample of reproductive-age women veterans who receive health care from the VA.
METHODS

Study Design and Population
ECUUN includes a telephone-based, cross-sectional survey conducted with a random sample of women VA users across all regions and Veterans Integrated Service Networks (VISNs) in the United States to assess women's contraceptive use, pregnancy history, and experiences with VA reproductive healthcare. We used VA administrative data from fiscal years 2013 to 2015 to identify women veterans between the ages of 18 and 44 with at least one VA primary care visit in the prior 12 months, resulting in an overall sampling frame of approximately 130,000. Based on a priori analysis, our target study sample was 2300 women to provide 80% power to detect a 5% difference in unmet contraceptive need across subpopulations of interest (e.g., racial/ethnic groups). Every quarter, we Brefreshed^the sampling frame to ensure we were capturing women with a visit in the past 12 months; we then randomly selected 1150 of these women to generate a participant recruitment list and mailed study packets to 200 every 2 weeks, continuing this process until our target sample size was met.
Study packets included an invitation letter, a study brochure, and a postage-paid reply card. Women were asked to express interest in or opt out of the study via a toll-free study telephone number or reply card. Two weeks after study packets were mailed, women who did not opt out were called to ascertain their interest in participating, undergo eligibility screening, and provide verbal informed consent. Surveys were conducted by a contracted professional survey research organization between April 2014 and January 2016, using computer-assisted telephone interview (CATI) technology. Interviews lasted an average of 45 minutes, and participants received a $30 honorarium. The study was approved by both the VA Pittsburgh and University of Pittsburgh institutional review boards.
A total of 8198 study invitations were mailed, 2769 women were screened and enrolled, and 2302 completed the survey (Fig. 1) . Thus, the overall response rate was 28%, and the survey completion rate among those enrolled was 83%. Using VA administrative data, characteristics of participants (n = 2302) were compared to those of non-participants (n = 5986) using standardized differences, calculated as the difference in means or proportions divided by a pooled estimate of the standard deviation for each characteristic (0.10 considered negligible, 0.20 considered small). 20 Participants were similar to non-participants with respect to age, race/ethnicity, marital status, income, presence of medical and mental illness, and geographic region, with standardized differences that were minimal (0.07-0.13, online Appendix 1), suggesting that the ECUUN sample is representative of the larger population of reproductive-age female VA users.
Measures
To the extent possible, all study measures were equivalent to those used by the National Survey of Family Growth (NSFG). Current contraceptive use was defined as method use during the month preceding the interview. 21 Methods were categorized according to their effectiveness: highly effective methods included female and male sterilization, IUDs, and subdermal implants; moderately effective methods included hormonal methods (pill, ring, patch, and injection); and less effective methods included barrier methods (condoms, diaphragm, cervical cap), fertility-awareness methods, spermicides, and withdrawal. When women reported the use of more than one method, we considered only the most effective. 21 Among women veterans at risk for unintended pregnancy (defined as sexually active with a man in the prior 3 months, no history of hysterectomy or infertility, and not pregnant, up to 6 weeks postpartum, or currently trying to get pregnant), we measured contraceptive non-use and unmet need for prescription contraception, defined as the proportion of women using either no method or a less effective, non-prescription method.
Pregnancy rates were computed based on all pregnancies reported in the 12 months prior to the interview. To assess rates of unintended pregnancy, we included a series of questions designed to characterize each pregnancy as either Bunwanted,^occurring at the Bright time,^Btoo late,^or Btoo soon^at the time of conception, or that women Bdidn't care^or Bdidn't know.^According to convention, 2 pregnancies reported as either Bunwanted^or having occurred Btoo soon^were considered unintended.
Demographic and health variables from the survey were also examined to characterize the study population. household income, and history of medical comorbidity, mental health condition, and/or military sexual trauma (MST). Facility-level characteristics of the site where women obtained their care were also examined, including whether the site had a women's health clinic, the geographic region, and whether the site was a hospital-or community-based outpatient clinic.
Data Analysis
Descriptive statistics were used to examine study population characteristics and calculate the rates of contraceptive use, unmet contraceptive need, and unintended pregnancy. We computed the proportion of women from the entire cohort who reported current contraceptive use and determined use of each individual method as well as type of method categorized by clinical effectiveness. Among women at risk of unintended pregnancy, we calculated the proportion of women with an unmet need for prescription contraception. We calculated the annual rates of pregnancy and unintended pregnancy in the prior 12 months per 1000 women and determined the proportion of total pregnancies that were reported as unintended.
For comparison, we calculated general US population rates for contraceptive use, unmet contraceptive need, and unintended pregnancy using data from the 2011-2013 NSFG. The NSFG is a publicly available data set that uses a multistage probability sampling design to select a sample that is representative of the U.S. civilian, non-institutionalized household population aged 15-44 years. 22 For the 2011-2013 NSFG, a total of 5601 interviews with women were conducted from September 2011 through September 2013. Interviews were administered in person by trained female interviewers using computer assistance; the survey response rate was 73%. 22 Since the VA population differs from the NSFG population with respect to age distribution and educational attainment, we limited the NSFG sample to women aged 20-44 (all ECUUN participants were ≥20 years old) and to women with greater than a high school education or who had a GED, as this is a prerequisite for joining the military. 23, 24 Because rates of contraceptive use and unintended pregnancy vary across age groups, 2 and there is a greater proportion of older women in the VA than in the general population, we also determined ageadjusted rates using a direct standardization technique to enhance comparability with the ECUUN rates. Specifically, we calculated the age-specific proportions from the NSFG data and then computed a weighted average by applying those proportions to the ECUUN sample. This adjustment provided an estimated rate for each outcome assuming the US general population had the same age distribution as the ECUUN sample. For unintended pregnancy, we utilized previously published age-specific US rates; 2 thus the age-adjusted US rates for pregnancy and unintended pregnancy include women with less than a high school education. We calculated 95% confidence intervals for ECUUN rates using binomial distribution. All analyses were conducted using SAS version 9.4 software (SAS Institute Inc., Cary, NC, USA).
RESULTS
Sample Characteristics
Sociodemographic, clinical, and VA facility characteristics for the 2302 study participants are shown in Table 1 . Briefly, 51.6% were non-Hispanic white, 28.9% non-Hispanic black, 12.4% were Latina, and 7.1% were Bother^race (e.g., Asian, Pacific Islander, Native American). Over half of women veterans (56.2%) reported at least one medical illness, 68.7% reported at least one mental health illness, and 55.0% reported a history of MST. Also shown in Table 1 are age-standardized US population characteristics. Compared to the ECUUN population, US women are more likely to be white and less likely to be black, and have lower educational attainment and higher household income levels.
Contraceptive Use
Current contraceptive status, method used, and reasons for contraceptive non-use are shown in Table 2 . Overall, 62.3% of women veterans were using contraception in the month prior to the interview. Specifically, 34.4% were using a highly effective method, 17.4% were using a moderately effective method, and 10.2% were using less effective, non-prescription methods. Among the 37.7% of contraception non-users, 13.5% reported not being currently heterosexually active, 7.4% reported hysterectomy, 3.9% reported infertility, and 6.8% reported being either pregnant, postpartum, or seeking pregnancy.
Age-adjusted US population rates are also shown in Table 2 . The rate of any contraceptive use is similar between women veterans (62.3%) and the age-adjusted US population (68.4%). Notably, use of long-acting reversible contraceptive (LARC) methods (i.e., IUDs and implants) among VA women is substantially higher than in the adjusted US population (15.8% vs. 8.1%), as is the rate of hysterectomy (7.4% vs. 1.1%), while the rate of tubal sterilization is lower (12.5% vs. 21.7%). The rates for the overall US population aged 15-44, without any adjustment and as published in the literature, 21 are also shown in Table 2 for reference.
Unmet Need for Prescription Contraception
Current contraceptive status, method used, and unmet need for prescription contraception for the subset of women at risk for unintended pregnancy are shown in Table 3 . Of the 1173 women veterans at risk, 88.5% of women were using some form of contraception. Specifically, 48.8% were using highly effective methods (22.8% were using LARC), 23.4% were using moderately effective methods, and 15.9% were using least effective methods. Thus, 11.5% of women at risk for unintended pregnancy were not using any contraceptive method, and 27.4% were not using prescription contraception.
Age-adjusted US population rates for women at risk of unintended pregnancy are also shown in Table 3 . Again, the use of LARC methods among women veterans is substantially higher than that in the adjusted US population (22.8% vs. 11.2%). Contraceptive non-use is similar between women veterans and the US population (11.5% and 9.8%), as is unmet need for prescription contraception (27.4% and 30.1%).
Unintended Pregnancy
The annual rates of pregnancy and unintended pregnancy in the VA population and the general US population are shown in Table 4 . The rate of pregnancy in the VA population is 67.3 per 1000 women, and the rate of unintended pregnancy is 26.1 per 1000 women. These rates are lower than those in the ageadjusted US population, where the rate of pregnancy is 96.2 per 1000 women and the rate of unintended pregnancy is 34.4 per 1000 women. However, the proportion of pregnancies that are unintended are similar across both groups, with 37.1% unintended among VA women and 35.2% in the adjusted US population. ‡A total of 7 women in the ECUUN sample and 2 women in the NSFG sample were 45 years of age by the time of survey completion § For NSFG estimates, income was coded based on TOTINC according to the following groups: <$22,500, $22,500 to < $67,500, ≥$67,500 Having been diagnosed with or received treatment for any of the following: hypertension, history of thromboembolic disease, breast cancer, stroke, liver disease, HIV/AIDS, obesity, diabetes, migraines, systemic lupus erythematosus, or seizure disorders ¶ Having been diagnosed with or received treatment for any of the following: depression, bipolar disorder, post-traumatic stress disorder, schizophrenia, anxiety, or panic disorder Previously published rates for the unadjusted overall US population aged 15-44 are also shown in Table 4 for reference. 2 
DISCUSSION
In this representative sample of 2302 women veterans aged 20-44 served by the VA healthcare system, we found that rates of contraceptive use, unmet need for prescription contraception, and unintended pregnancy were similar to those in the US population. Although the annual rate of unintended pregnancy per 1000 women is lower among VA users than the age-adjusted US population, this appears to be driven by a lower overall incidence of pregnancy in women veterans, rather than a greater ability to plan the pregnancies that do occur, as the proportion of pregnancies reported as unintended is similar in both populations. While it is reassuring that unintended pregnancy rates are not higher among women veterans, opportunities for improvement remain. Over a third of pregnancies in both populations are unintended, about 10% of women at risk for unintended pregnancy are not using any method of contraception, and nearly 30% are not using prescription contraception. Further, given the high prevalence of medical and mental illness, which can elevate the risk of negative outcomes associated with unintended pregnancy, unplanned pregnancy may be particularly problematic in the veteran population. Thus, while the VA is making great strides in its care for women veterans, our study findings indicate that further efforts are needed to improve contraceptive service delivery.
A particularly notable finding is the relatively high use of LARC methods by women veterans. In many US settings, women face barriers to accessing LARC methods, including a shortage of trained providers who can insert IUDs and implants, providers applying overly restrictive criteria for IUD candidates, and high upfront costs for the devices. [25] [26] [27] Thus, the finding that women VA users have higher rates of LARC use indicates that the VA has done an admirable job of addressing many of these common barriers. Indeed, the widespread challenges to accessing these highly effective methods recently prompted the National Quality Forum (NQF) to endorse as a clinical performance metric the percentage of women at risk of unintended pregnancy who were provided a The weighted sample size is 60,887,000 § A total of 7 women (0.3) reported using contraception but did not specify method type and are thus not included in individual method reporting ‖ Other methods included spermicide, diaphragm, cervical cap or Today sponge, female condom, and emergency contraception ¶ For the VA population estimates, we only had available information about infertility for women LARC method. 28 It is important to note when considering the use of performance metrics, however, that contraceptive decisions are highly personal, contextualized, and preferencedriven; therefore, there is arguably no clear benchmark for Bideal^rates of use of any particular form of contraception. Care must be taken to ensure, both within and outside the VA, that an emphasis on universal access to IUDs and implants does not result in counseling that promotes these methods at the expense of attention to individual patient preferences. 29 Another clinically important finding is the relatively high rate of hysterectomy among women veterans. This is consistent with other recent studies that also found a higher prevalence of early hysterectomy among veterans compared with non-veterans. 30, 31 Some research has suggested that the high rate of hysterectomy among women veterans may be due in part to higher prevalence of sexual assault histories and post-traumatic stress disorder (PTSD), which may lead to increased rates of distressing gynecological symptoms and subsequent definitive surgical management. 31 Further investigation into these differential rates of hysterectomy is warranted to determine the underlying causes of the higher prevalence observed among VA patients.
While our study provides important clinical and policyrelevant information, there are a few limitations. First, our response rate was lower than that of the NSFG, which used inperson interviews and a complex, two-phase sampling design to raise response rates. However, we did not find any meaningful differences between ECUUN participants and non-participants. Second, ECUUN drew from a clinic-based sample, while NSFG utilizes a population-based sample. Thus, we might expect greater differences in contraceptive use and unintended CI, confidence interval *Women were considered at risk of unintended pregnancy if they had been sexually active with a man in the prior 3 months, had not had a hysterectomy, and were not infertile, pregnant, postpartum, or trying to get pregnant † Age-specific contraception use estimates were obtained from the 2011-2013 NSFG data for women aged 20-44 with at least a high school education or GED and at risk of pregnancy and were applied to the VA population age distribution. Age was categorized by 5-year groups as follows: 20-24, 25-29, 30-34, 35-39, and 40-44. The weighted sample size is 31,385,000 ‡ A total of 4 women (0.3) reported using contraception but did not specify method type and are thus not included in individual method reporting § Other methods included spermicide, diaphragm, cervical cap or Today sponge, female condom, and emergency contraception ‖ Unmet need for prescription contraception includes the use of a less effective method and no contraceptive use pregnancy rates, since the ECUUN participants have established health care access and utilization. Third, interviews for ECUUN were conducted mainly between 2014 and 2015, while NSFG interviews were conducted from 2011 to 2013. As the rate of LARC use has been increasing rapidly in recent years, 32,33 more current NSFG data might indicate less difference in LARC use between the VA and general US populations. Finally, we do not know how cost considerations may have differentially impacted method use. Individual-level costs in both populations vary depending on a number of factors. For women veterans, service connection and time frame of military service affects prescription co-pay requirements. Contraceptive devices require only a co-payment for the insertion visit, making them potentially more financially favorable for those who have prescription copayment requirements. For the NSFG sample, the Affordable Care Act's contraceptive mandate (which requires no costsharing for contraception) was implemented in late 2012 (partway through the NSFG data collection time frame) and was not consistently applied in the early years. [34] [35] [36] In summary, this study provides the first published data on rates of contraceptive use, unmet contraceptive need, and unintended pregnancy in a national sample of women VA users. Although rates are similar to those in the age-adjusted US population, they are suboptimal in that over a third of pregnancies each year are unintended, and nearly 30% of women at risk for unintended pregnancy are not using an effective, prescription contraceptive method. These data provide a global picture of the current state of contraceptive care in the VA and suggest that additional efforts are needed to help women veterans reduce their risk of unintended pregnancy. One strategy might be to routinely ask women about their reproductive intentions or desires as a way of initiating conversation about their reproductive health care needs. The VA plans to implement and evaluate a clinical reminder that prompts providers to periodically assess pregnancy intentions in women with childbearing capacity. Additional analyses using ECUUN data to investigate associations between various patient-, provider-, and facilitylevel factors and contraceptive use overall, and LARC use in particular, are ongoing and will help to further inform targeted efforts to enhance contraceptive service delivery.
